I. This is an incomplete, although improved, picture of c<
ditions at the junction*  The thing we are neglecting
that no material is perfectly P or N.  The P material i
have some free electrons in it caused by the breaking <
covalent bonds by thermal agitation.  The hole which ii
produced is no different from any other hole in the P :
where holes are obviously the majority current carrier;
The electron in the P material constitutes a minority
carrier, and it will have some average time of life (a
lifetime) before it combines with one of the numerous 1
available.  The lifetime of a minority carrier clearly
depends upon the number of surrounding majority carriei
which, in turn, is determined by the number of impurity
atoms introduced into the lattice.

J. If this electron in the P region survives long enough 1
drift into the vicinity of the junction, it will come k
the influence of the electric field existing there- Tl
direction of the field is such that the electron will fc
swept across the depletion region (region containing tl
uncovered charges) since it is attracted by the uncovei
positive ions on the N side. Another way of visualizir
this is to imagine the barrier battery in figure 18 for
electrons from the P to the N side.

K.  By similar reasoning, we see that a thermally generated
in the N material constitutes a minority carrier that u
be swept across the depletion region from the N to the
side. The flow of thermally generated minority carrier
across the junction is aided by the potential barrier.

L. We now have a complete picture. With no external volta
applied, the actual equilibrium conditions are as folio
There will be a net recombination current across the ju
tion which consists of holes climbing the barrier from
P to the N side and electrons which climb the barrier i
the opposite direction.

M. At the same time, the breaking of covalent bonds will c
a net thermally generated current because the minority
carriers are swept across the barrier. The thermally g
erated current (minority) depends solely upon temperatu
The net result is that the total junction current is ze
which it must be, since shorting a PN junction with a p
of wire does not result in a current flow through the w
The barrier height will assume a potential of such valu
that it permits the recombination current to just equal
thermally generated current.

60ffort to compensate for those high-energy
